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(57)Abstract 

PROBLEM TO BE SOLVED: To strictly control the thickness 
dimension of a beam structure body which is provided for detecting 
dynamic quantity. 

SOLUTION: On a single-crystal silicon substrate 31, a silicon oxide 
film 32. a polysilicon thin film 33 which is to be an interconnection 
pattern, a silicon nitride film 34, and a silicon oxide film 35 which is to 
be a sacrificial layer are film-formed. Them after an opening part 36 
has been formed, polysilicon thin films 37 and 38 are film-formed on 
the polysilicon thin-film 38, a single- crystal silicon substrate 39 
wh r in an ion-implantation layer 41 is formed is pasted <f). By 
performing thermal treatment under the condition, the single- crystal 
silicon substrate 39 is released fi^om a part of ion-implantation layer 
42, to form a single-crystal silicon thin film 39a made into an SOI 
structure (g). Then, a trench-etching is performed with the 
single-crystal silicon thin-film 39a to form a groove pattern 42 for 
establishing a beam structure body, a fixed electrode, etc., (h). After 
that, a process such as the silicon oxide film 35 being removed by 
wet-etching is performed. 
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(1. 3 1) ±{cztitm^^rifz^.mx'mm^tifzs 

[0 0 18] zcom. mmi:mic:3r6\.^x. ±m(Dx^{:i 
-<-:^mm (1. 3 1) imz^^^'^t>^ntz^m(D^m^ 

(3 9) iC^LT. tute^tSigi* (2. 2' ) 3fe 

(8. 8'. 9. 10. 10'. 11)^ 
(4 2) ^mf$.'r^^<^t'(r)mj:r^m 
^n^tmc. mtm^mmmm (35) ^^^.n^h^ 

(3a. 3b. 3c. 3d) iz X ^ ^ rirz^m<om 
mmi^ (2. 2' ) ^mzmmm'^mm (s. s' . 

9. 10. 10'. 11) 7)^ff$iic$tL5 tC0T-fet9. 

[0 0 19] ±mLfzmm:^m^zxtia. mmmi^ 

(2. 2' ) 3fet/iCia:^mif (8. 8' . 9. 10. 1 

0' . 1 1) (DiT^-tffifi. mmT^m^^xmrn^ritz 
mm^(r>^mi^mm. (39) (D3li?tc^c:;i::T*^5^t 

?lp^t^(ci/^-5, (2. 2' ) 3£t/i:: 

(8. 8' . 9. 1 0. 1 0' . 1 1) (Dm^ 

[0 0 2 0] fS*iI 1 1 t^WL(^WkM^'i^o:> X 9 rmIB 
^7h>?iAX^{^ioi^T. ^mi^^WL (3 9) ic^L. 
^tSitf* (2. 2' ) 

T-^:^>'■aA^^T9 ^^!-J:'9-r:=r>?:iAil (4 1) ^ 
^(D^m^^m (3 9) coeiJ¥fi. Xt^-f :^>'?iAr^$ 

#tcOi|i?g($:Sffi (3 9) Oiilf:{jce>o#^^nm^JgcO 

:t-y-^x\^m'^m.x^^ . zH\zx^mw^{^ 

(2. 2' ) Jfet/iCH^mt^l (8. 8' . 9. 10. 1 

0' 1 1) (nm-^^'(^^m,^\^mm^^^tii-x^x. 



[0021] fS*ri 1 2^a^ 1 2tm(oWk^^mzxh. 
{±\ ^:^>aAXgl::ioi^T. 4^?^f*S1g (3 9) ici^ 
L. mmm.{^ (2. 2' ) c7:>if:^-+/iJ: ^^^v^?lii^^4:g 
^r'-r:r>'?iA^tT9 /-f ttT-^i.^/>^b. 7i->i^A^-t^ 

T(i. g^^i^f*: (2.2') ^mcm-^mm (s. 

8'. 9. 10. 10'. 11) ;Sftx 

ST'?fM^tu5^^^f*:g (4 9) (7)SlJi:icft#-r5r <^ 
ST-©jpT-t 5 7i>-b. (2.2') 3&t>'(c:g^ 

mm (8. 8'. 9. 10. 10'. 11) (om^^m 
^m^\zun'^^tfs:hh(ox^^o 

[0 0 2 2] ti*Jl 1 bmMi<Dmi^-^^(OX 9f-. 
>aAXgiCioV>-C. (3 9) (7:>^:^>'2£A 

fliJOStcML. SS^^fi^tC^tii^f^ (2.2') RXJ^m-^ 
mm (8. 8'. 9. 10.10'. 11) t^^^^l^ 

):j.^(r)m^t-^\^tLm^<Dui;^:^vm (51) 

LT:fst. :L(0\^i^:^vm (5 1) t7:>ff^figt^^.;^^ ^sfijtfi 
^t«it<* (2. 2' ) cOif:^^-ffilC^;^L/-::?^^{4B^ 
-e^Thv-^A^ff 9 r t tp-r^ViiAii (4 1") 
^ff$^-r6«fi!c<b Lfc^^iCfi. -^0^;*->^£A^ (4 

1") (Dwm^. m%\^i^y^vm (sd ^^;?L/zm 
r. m^^\^mmm.v^ (2. 2' ) ^o^ia^s^^ (s. 

8' . 9. 1 0. 1 0' . 1 1) ^^^5a5^Ji^if1-OM« 

[0 0 2 3] ±.U(r)X 9 ^ct^ ;^->'aAXS(O^^T^tC. 
Ifi f9 -g^^-^X^SO^f jStX^/^qilS^j^tT^nfc^-g-iCfi. 
^^f$S1^ (3 9) (C:|^tt6'l'::t-:/aA^ (4 1") <D 

^a^^(c:>Etfc:^L/zSi55>(cov^Tfi. (i. 

3 1) {mtcDm-^^mmm^^^x^t^mw-mm (3 

(K 3 1) m\z^k^^f^^fhfz^m<D^m^ 
mm (3 9) tcfi. ^^i^ft: (2. 2' ) 3feo^ic(§^a 
m {s. 8' . 9. 10. 10' . 11) ^w^-t^fz. 

i^(DmtU^^<^ — ^^ (4 2) i:fs]^c7)ft>'^^ — >7)SJF$fiic 
[0 0 2 4] IS*iIi 6t£eto§!^it:*r?i(7:^J: 9(c. r^a 

(3 6) ^^t^^ttiiffl^fli (3 5) AKr^m-^m^ 
{c. mi<7)^s^ffls?9i (3 3) {cn\^m%mnu (3 

6) Sriii:Tmm6^{c:^^^n/rtfe^.(0|g2 0igmi4l5 

(3 7) ^uz.fh^m.o^^'o^f^^mnm (3 8) ^ 
ff$/«-r5ch:i^9^3/5£eixsco^mti-. ft^&^tc^tg 

(2. 2' ) 25:t>'[l^®ti (8. 8' . 9. 10. 
10' . 11) tr^^U'9s'kXyV(rJ^mz^^^t'^'K^tz%^^^ 
^^^^^^mnm (3 8) ^I^^LrHQas (3 8a) ^ 
?fM-r'5Xlt^tT9tI/«^i-5r i: tr-^^o 

[0 0 2 5] ::cO:^'g^{C(l. -^CO^lC^fif^-g-t^-ttX^^ 
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^xmn^ti^mmjimc^\^-x. ^mt^m^ (39) 

tC^3ft6[M]a (3 8a) iC^^^L/'cg^S5>^COl^T^i. 8£ 

^^t:>^mmm (3 8) m\tm^^i^r\.^fJ:\^^fz^mM 
^mt^mm (3 9) \mzmm^tirzi)tmtfj:^h(r)x^ 

(9. f^oT. -<-;^S1^ (1. 3 1) jMiJiCM£t9^:b^n 
/z#:^.<754^?g(*:Sffi (3 9) mmmi^ (2. 

2' ) 3&t>'{c:[a^mti (8, 8' . 9, 10. 10'. 
11) ^m'^i-^fzi^(Dmmm^<i^-> (42) tiwi^ 

- ^ n 6 ^ 5 . 
[0 0 2 6] m^m 1 9 fem<^Kit::^S<^ J: 9 tc. 

;^s« (1. 3 1) (Dunt i^x^^mm^n^mmi^fz 
^^^tL'5^^($:sis (3 9) t(Dmx^±'r^m}t^t) 

(2.2') X<Dm^^^^nmx^X. ir>i^ 
[0 0 2 7] 

[0 0 2 8] {mi (D'Mm(7:^mm) m -a 5 
0jc7)^ 1 mMm:^'^^^rix\^^^o ^(om 1 njs^'jt-^ai/^ 

[0 0 2 9] II!4^U^[iI 5 (Ciol^r. ^—^&Ui(^± 

> (it£^f$$t;^:f) x'0fS.^mmmi^2mm$t^x\.^ 

-60 roo^tSitt^2(i. -<-^S^lffl;^i-^?^?aii-^4 
0(^r >';^7— 353 a . 3b. 3c. 3d{Cj:*9S^$ 

9^-t#i«$t^TV^6o l^s r>';<7-gl53 a . 3 b. 3 

[0 0 3 0] •^mmi^2iZ^^Xit. SVMC^nL/i2 
^(Om^ 4 RV^ 5 TV-;^— 353 a - 3 bmRXlT^ 

:^-gi53c • 3 dmi:i^n^nx^K^ . ^nhm^4R 
35) 6^-mm^4Rif5 tm^-r^mmx-it^^^^ 

mm<Dwmzmf&^tix^Kf . S7t. K^35 6ic{j:. m 
[0 0 3 1] 1 Ji{-{i. —mim^r^-tf—m 

8 a&0^9 a (Cj: ^ tltzi)^m(^ 4 B-T-^CDm I 

@^mi^8^t/9 7)^ ^;fL^'iamit£^i!jmti7 a 

b CO - ;^ CO flij S i: Fif ^ rem ^ # L T ^ tT L ffj 1^. T' IB e 



^nri^^ir^tic. fwii:< -.^fpi]7)'^r v;^7-35 1 o a ^ 
t/i 1 a {z^^^m^ritz^M(^4m-r^(om2<D^-m. 

mm I ORV^l 17^^ -^n-^'n^Kimi^7 a^t>'7 h(D 

/c¥*£B^0'>y =^>'{c£^mmmi(Dmm:imf&^tifzh 

(DXh^o 

[0 0 3 2] ^fz. -=^-:^Sffi 1 -biCfi. V'^^J:t'<D^ 

i^'-y'^ntzm'^^Biyv ^>j:Kif&^^$^4m(o 

S1^*ttJ35l2. 13. 14. 1 5/5^^{tbtLT:fct9 . 

a. 13 a. 14 a. 1 5 a J: ^9 ^n^'tL^J^ ^ 
V^-5o TV:;^?— 35 1 2 a 1 5 a fi. y>/.^i:'^<0^ 

[0 0 3 3] ±fB-<-;^s« 1 fi. "^(Dmrn^nt lx 
w^^Bi^v:^^ (^^mmm) ^mmi^fzhcox^^ . 
msiCTfk-rxoic^ ^<D±^{z{^^ Tmm^mi^nmi 

{zmmLtzmfS.t^j:<>x\^^^^ ^.a^m-k. ymmmw^ 
mm ^ >'^ft:ii J: *9 ^ 19 . ±.mm^mw-nm 

7(iy >fs:}i(r>^mmr^ K-y^tLTt^y -vy v^»ef 

[0 0 3 4] _btB^SttltIil 7tCj:i9. [ll4fC7r:-r4 
OOOiB^/^^ — > 1 9 . 2 0. 2 1. 2 2t^mj&^tt^ 

tm:i. m^m^timmim<DTwmm2 3f)mj&^ti^o 

(Dm'^m.m8RU9m(Dmmx^^ . iE^^'-°^->2 1 
^D^2ifi. ^ix^'tLig2(oig^m<ii o:^D^i ifflco 
la^T^fe^o T35Sii2 3(±. ^mmmit2R-u^m 

[0 0 3 5] ±iim'J^?tft:Wil BiCfi. mUTlytf- 
35 3 a --3d. 8 a - 1 5 a !C/i-^L:L/'-^e^{::^n^' 

nr?iP35i8a m5[z-^(D^m^-) tmf&^rix^ 

^9. ^ncij:^. ^?fifi4^ K-y^ h?Ky v-y <9/5Sc6 
r>;j^7— 35 3 a —3 dRXlS a ~ 1 5 a 1 
7 ^/i^_htB§BP35 1 8 a ^ili:r]il*g$n/':i#;Sgi:^.£o 

[0 0 3 6] Z<Dm^. ^ 1 (OS:^mm8g¥(i. TV;^7 
— 35 8 a . ia^/<^ — > 1 9:^LKr 35 12a ^ii 

i:Tmii^ai35i 2 dm^&^i-s^^ti. ^icon^m 

<^9p{i. r>':^-359 a. iE^/<^ — > 2 0 ^ti^T > 

77-33 1 3 a ^is 'cxmW:^\}u% 1 3 \cmn,<^Az^m.^ 

^2(0@^m«ll Oi¥(i. TV;^7-3510 
a . — > 2 1 ^t/r >;<7— 35 1 4 a ^ii DT® 

mttti35 1 4 (cmm^^Cl^it^tt. ^2C0g^mill 1 
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mit. T>tl—U 11a. — > 2 2RrjT>'ti 

-gis 1 5 a ^mcxmm^th^ 1 5 {zm%^i:^t^m^h. 

[0 0 3 7] mnmt^2{Ci6l-^:bT>tl-U3 a(D±:^ 

K) 2 4^>^(tbtL-cv^5o mM^WxU \ 2^ 1 

3. 14. 1 5co«-±ffi(;i r/i-^:»SIct 'pfiJc^^^l 

(^^n^x-O-^V^y K) 2 5. 2 6. 2 7. 2 8;^^^-^^ 

[0 0 3 8] ±tB<Oj:9^^t#^t^<±:'9. ^«3t(^2(7)pl 
mnMl a ^t/7 b 1 <^@^mi^8^t/9 ^(7:»Pp1(c 
^lcO=i>-rV-!^;0^JF^fi5c^n5o ^t»3gf$ 2 pj 

mmm i a ^i/ 7 b i: m 2 cnm-^nM 1 0 ^t>* 1 1 i: o 

m\Z.%2(D^^^=f^^^tmY^^n^o ^tL^mi^t/H 

ft:2fC:foit5r>;^7-gP3 a (^^tt f^ixfrffi^l 2 4^t/ 
{cSl^^tfias 12. 13. 14. 15 fC^ft ^f\.fzMM 
2 5--2 8 ^ili:T^'9dtli-:i^t::J;oT. iJPil^^l^ 

[0 0 3 9] [H 1 /.^v^unsicfi. itei 9^^^^^;tjp 

^^xmm-t^. i^. H 1 /cei^Ulg]3(^. lll5(c^Lfc»r 

[0 0 4 0] *-r. [2 1 (a) tc^-r^ muxsT^ 

(i. -i-XS^lOTti^O^Ss^t/y 3n vSffi3 l_b 
1 6CD/--i6(D'>y =3>'^{t;Sl3 2^/SIf L. ^ iC C 

(D^>y r^v^ftSf 3 2±ic. cvD&?:f<ir{cJ: i9^mtt 

^iJKl 7(7)/-c^O^LI v-y riV^iiS 3 
[0 0 4 1 ] [11 (b) {C.T^i-^2^ilXfl't:'{i. 

^>y 3:/^§ii3 3^^^;^ h y y ^=7-7 ^'knmv.x^^^ 

-2 2:S:U;T35«tl2 3 ^/^^^i^^ffMU. 'CO^ 
ic. C vaS/=^>"{cJ: <9 XJlftiJ^*tf$:S?iI 1 8 (Dfzi^(D 
v^y :=i>^flifli3 4^t/i/y ^>'g&{t:Bl3 5 (^:^P^T' 

>M^t:fli3 4{j:. =^a;ii:/S6>^y ::^>'^(bii3 5 ^-^ 

[0 0 4 2] [Ell (c) (CTi^i-^PXfiT^fi. i/y^^V 

:7::i- h y y y ^ ^ ^ y^m^^T ^ t iz 

J: 19 . r a^3 a ~ 3 d . 8 a — 1 5 a C7:>ff^fijcnii]^ 

{CP^P^3 6 irMf^-r^o 

[0 0 4 3] di (d) ic^-r^3^flixg-e(i. p^p 

?R3 6{C^L^y v^y ='>'S?fll3 7 (*^0^T-V^9^2 



SI 3 7:sLa^v^y =^>^mitm3 4±iz^^^^t:>^mmmt 

^iSfti-r^o mi-i:f9. ^Ky >^y ::i>»Ii3 7 (i. mi 

te^gmttsssi 1 7 (7?/i*!)co;j^ y y 3 3 l 
1^. ^y '>y :::i>»^3 8[::>ttLTii. ^<Dm(omMm 

f^tl:im^^^'J C/y :=i>»Sl3 7iIiJ;)^^co^|5fi^coJz;tfe 

^mnx^^tzisb. ^ss^y i/y v»^3 8-^^^^ 

[0 0 4 4] mi (e) {C77^-r-r:^>'?4Axsr'fi. iff 
fs¥?Se^9'>y =3vs®3 1 titm^^i^mMi^fzW^^B'y 

to-:&co®(c. f^mmmmtL^xmrn-r^i^v^i^ 

i^~fj:mm m^i^. 0. i^m^^) t^j^^xof^^fS. 

^^^^T-?4A-r6c<t{cj:i9. mnm^t^^m^yv 

[0 0 4 51 r^T% Xte^^B^BV-y =^>S«3 9{i. 

mmmz^mmw^2^miRxfm2<Dm'^mms. br 
^(jT^fi. mMmmmf^2^mcmiRv^^2(Dm'^mm 

8. 9:S:r/10. 1 1 (7)i?^-+&{^^^6L/'cr^${ig^ 

[0 0 4 6] :t>mAJiUX<D K— X»fi. tK^ 

>f :^^/(7):^^T% 1 X 1 0 * 6atoms/cm2 J^X. 
L< fi 5 X 1 0 1 6atoms/cm2 —1X10^ ^toms/c 

m ^fc. mmi^^2mmzmiRxim2 

(om'^M^s. 9^t/io. 1 1 f7:>li:$^ffii: ur 1 0 

[0 0 4 7] I112 (f) iC^i-iiO-^t^-ttXST'fi. ^ 

j^B^pC/y =i>'SiS3 9oc/y :=^i^mitm4 o^. f^ij;t(^ 

y ^>S1g3 1 EC:Jott5^y >^y =i>'^*Il3 8«(7)E(C 

[00 4 8 ] f^. cc7:>^:ffi^<j-r-(l. y =^ >mitm 4 0 

[0 0 4 9] [112 (g) tc^-rf!]g|xm-r'(i. W^^Biy 
^irdioT. ]^^B^0'>y ^>'S«3 9^^;<^>aA^ 
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4 \{cx^mf&^ti^xmmm^W7^x^mm-t^h(^X' 
znicx^. ^^B^BV-u =^>s«3 9±{ci/i; ^ 

[0 0 5 0] ^(Dm^. Mi^^iCit. -r;^>i4A^4 1 

4 0 0-6 0 o''cm^xBMmi:rfo :itmT^L< . 
mm^j^^Mmicir^cx. >r7h>aA^4 itcj:«9ff^^^ 

1 0 0 ot:~ 1 2 0 ox:m^) \^:x±(Dm^m^m.-r:L 

3 9a tm&^^t>'tm(om^^A^^^it't^o 
[0 0 5 1 ] ^tz. ±m<r)X of^m^^^B'y'J ^>mM3 
9 a(Dmmmc{^. ^ :t>^i&A{cm^mf$.^rifziKmm 

^-r^hcDXh^ ([12 (g) Xit. ::co^/jx^M^^ 

it. m'^^Bi^v ^>'Mm3 9 a ±.{z±ctzxmmR'c^'iS& 

[0 0 5 2] ZCDWifi^it. m2 (h) S:0^lgl3 (i) ~ 

(k) {z^^i-mw^nm^'^m-^o mh. *-f. 112 

(h) (CTj^i-J: so I Ititt ^ti/r^^Sa^BV-y =1 

8S.I/9, ii2(7)@^mi^i o:s.t/i 1 . mmwiti^iUi 

2. 13. 14. 1 5^iii^i-6?t^<^->^4 2^ffM 
>4 2;0^«ttiifflc7)v'y =:i>'^fMl3 5{CpJiit*5?^^ 

Hg3 9 a izmmm-m^^ t'(Dtzib(D^^m^^M^-t^fzi^ 
{z^ mm'^^Biy V ^ i^nm 3 9 a t:: w lt y 

[0 0 5 3] t^\^X. m3 (i) \Z.if^^X.0\Z.. 'y')^ 
[0 0 5 4] US (j) {c.i^i-J:9{^. mf^^ 

mM%A 4±£7^pjf:^Rii^i^'>y ^>'^ft:Sl4 e^Mi^-r 

[0 0 5 5] ~COf^. II13 (k) 
^^24^-28 ([114#S0) (7>7t<^<^)ryW5:?$flg4 7 ^ 



[0 0 5 6] ^LT. ^(7)113 (k) y'-y 
^^cO^u/^^-^'ffiicJ: 19 v-y =2>-^{k!i3 5 5:t/4 3 

^m^'t^::.tizx^ . msi^i^LtzXo^c^ -^mmm 

7 a. 7 b/^^-^fi'i-^^tiig«S2$r^ft«igt^5o 
o^t9. XizELTtJ: 5/^S?f^xm (H 2 (h) St/dl 3 
(i) - (k) ) (Dmn^ZfZ^CX. r>^:^-^3 a^3 
d IdJ; (9 3&}^^ixfrt^cffico^ljb«ig(7)^«agi*2 3fet;^ici 
T>tf-^S a~l 1 a t^li i9S:}*^n/'^<^Somi CO 
@^mil8. 9 5:0^lg2(DS^ffl;1^1 0. 11 tj:t^tm 

[0 0 5 7] f^. ±.uy ymih<r>^y'f-i^^m^nmi. 
{at. i^v ^i^mi\::m3 4 3fet/(c>if y '>y n>3 trxj^ 

[0 0 5 8] Xt£Lfz*:||Jg«^'Jt^<i:ixf^. i^Tt^^i-^^ 

(c o T /^ir v-y-a5;^4#tt/Oq# b ti ^ J: 9 ^ o 
[0 0 5 9] ±te^t^itf$:2(7)ji:$^&fi. 

mm.TM^mxw^^B'y') 3 9/?>-bttjgs^:n>/:i 

^^B^BV-y ='>^tfll3 9 a o^*:). -r:^>?iA 

^\z J: 5^«w^^fiB#r^ii-^o TtT 9 ^^^mt'^f^ <fX:h 

«igf*:20j?$-vf}£^i^^{-$iHlpi-5d^;65T'#T. ir 
[0 0 6 0] f^. ^^JS^'J-eii. mSa^BV^y :=^>'SISI3 

9 a cofiJgt®{^>J*UT^«W^^J£-r J: 9{c:L-rv^5 
[0 0 6 1] -<-;^Sffiifi. ^«itf*2^t>'@^fl;t-l 

8-1 1 ?i ^tfffiSci- ^Wi^^B'y') ^^-ymm.3 9 tmm 
x\^^i)-^. mt^-^^mw.it. mtcufiD-g-t^^n 

y^^t^^^<r>M\^ki^^^{zV^^X^^z^ t tc/^5o 

[0 0 6 2] (^2oO||j5ffiC07f^^J[lGiCli. *:^^^C0 
^ 2 ^j^^ijld J: 5 ^^^fr:!]OigS-tr v-y-OKitX^0iJ;^^m 
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[0 0 6 3 ] z(Dm2nmmx^it. w^Bsi^u :=^iymm. 

3 lizM-t^mif^mum (mi (a) . 
SiXfi (Hi (b) #BS) . P^PX^ (lUl (c) # 

BS) , msf&mjim mi (d) #Ba) miijs^ii 

[0 0 6 4] [16 (a) {C^-r-Y^ViiAXST'fi. ¥ 

V ^>^mitm4 0*. mmit^ L < itcv om^^ t^i^z x 
^r-?iA-r5^(hfcj: t9^:^>aA/i4 1' ^m^-t 

[0 0 6 5 ] ±td-r ;^:/'aAXST'C7) K-Xfifi. 
^:^>'(0:^'§^T% mi ^S£«^'Ji:fi1«{-. lX10»6at 
oms/cm2 J^X, L< fi5 X 1 0 ^ Satoms/cm^ 

~ 1 X 1 0 ^ Uoms/cm 2 {Z^'^ ^ h(^Xh ^ . 

TK^-YThx^^iiiA^^^/t^^fi^^K e Vg^CiIS:^ 
[0 0 6 6] (16 (b) {Z^-Tfi^ ^ ^t)^ 

it^pfiD-g-t^-^irxs (112 (f) mm) tm^^^i^^i^m 

[0 0 6 7] me (c) (c.i^-rt*jgSxST^fi. m'^^Biy 

V ^>m^3 iRxf3 9(D—i^miizn\^xmi Mmmt 
mm(om^m^mir-t{z.xox. m'^^B^^v 

^1^it(r)tz^<DmMm^no h(DXh<0 . ztiiiCX^. ¥ 

^£e^0'>y =i>s^3 9X{-v^y ^>mitm3 2 ^^rur 

m^B^BV-y =^^31313 9 a' 75^^g^$n/c?f$^.(DSO I 
[0 0 6 8] [16 (d) iC;^-ri7gSXgT-{i. ^-^Ss^bv^ 

X . mmitf* 2 col? ^ L /--miico^iigB^B y 

=i>S4 9 (*|gP^T'V^9^*SsB^^g*iliCtg^) 

[0 0 6 9] z(nmzit. mtminmmtmmcnmm 

Xg ([12 (h) ^a^[l3 (i) - (k) #Ba) ^^'fT 

10 0 7 0] z(Dj:oizmf$.Lrz^mmmizxmf. 



^coai/¥(^ £bo# ^^sr n mmm\^yiT\znmx^^h(o 
xh^o tso-c. m 1 ^*g^'j<^[^it(c. mm^^i^2(Dm- 
^^m^+'^{zm\^'mmxMmx^ ^xoizfj:<^x. ± 

[0 0 7 1] if-nmmizxmi. ^;r>aAxa 

{CifeV^T. ^^Se^HV-y =^ VS;K3 9(;i>Pj-L. itgf&^j^V^ 
m^itLm.'tX^ ^>'&K^rfofz{'fX^\^^i)-h. -Y^v 

^^^{c:^M<:o-r:^->ttA3£B75^^^i:7:^or^it^ffi 

[0 0 7 2] {m3(D'mm(Di[m)m7\z{t^ ^^p^co 

[0 0 7 3] r^7)m3|l5S^|J{:l:^yv^T. ^SSb^ y =i >^ 

mwi3 i{z.nir^m\f&miiu mi (a) ^ ^ 

2/55c3lXg ([11 (b) #,BS) ^ P^PX^ mi (c) 
#BS) ^ ussScSlXg ([11 (d) #98) mjiB^i 

3l^£^|Ji:^^1t^c^T9o ^/-c. ii7 (a) {Z7v^-t^:^>& 

KT.UX\^. W^^Biy') ^:ymWL3 1 tmmkzmMi^ 
fzWi^M^i^'J ^>'^Wi3 9{z^ir^^ %2 
mMm\z-i6^'i^^ir:y'&KTM ([16 (a) #BS) 

[0 0 7 4] (17 (b) {Z.if^^^^-TMXk't. Wi^^B'y 

y ^ vsffi 3 9 xo V/ y =1 v-^mn 4 0 m^^mm 

[0 0 7 5] Wi^^B'y') ^^y\^. Wx.tf5^^ 

t^(ni&m^m±. m^\^4o o°cu&xh^ . -r^^v 

aA]l4i' T<7:>f]gt;0^e^5?U^J: 0 t>fS<lx:^$n 
[0 0 7 6] ::omtc(i. mi (c) iC7r:i-gfi <9 -^io-tt 

{^m^^-^^^TM ([12 (f) #ss) tm^mzm^ 

(T^^^lifi^^trr t icj: 0 . ^^f^B^Biyy =^>Sffi3 9 

^Sb^b y ^ >5« 3 1 m(r)yf^ y y =^ ^^^sf 3 s 0 

[ 0 0 7 7 ] - co|£^^:b-ti:X.g(7:>;fi^T^{^(i. mm% 

inf^mtmm(^. m%tizu m2 (g) ^m) . mm 

XS ([12 (h) RXim3 (i) - (k) #92) ^i-liig;^ 

[0 0 7 8 ] z(DXoizmfS.i^tz^mmmizx-:>x 
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5 0^ff$;Si"'54Si75ci: Lrv^5l.m±. PJglx^mic^D 

1 0 0 7 9 1 4 <Dmm(onm) m s Rv^m 9 (cti. 
(0 0 8 01 :i<Dm4'^Mmxi^. m'^^Bi^v ^i^mm 

3 1 (C^-r^m mHlXg (mi (a) #9S) , ^2/* 
SiXg mi (b) , §|PXg (HI (c) # 

v^T{±. [18 (a) ic^i-J: 9 i-tr^o 
[0 0 8 1 1 MP^b. r^nXgco^trt-J: ^9 . i^U =^>m 

im 3 5 ^t/v^ y 3 4 (7:>mmm^M i^xm n 

^3 e^ff^/^cLf'^t^ii. HIS (a) {c^-rm 3 fS^mn 

-So 

[0 0 8 2] Cco:^'g^. XtB^S/icfliXS'Cfi. yf^Viy 
U zi>^5fil3 7(/)tli6i2^^^^^¥±i.flii-5/ci6(C. 

y i/y =i>'^sai3 7 tm^mmmxh^yf^u i^v 

ei3 4^X h :y/>i: L/!:¥±H^liW^^^T 9 ^ ^iCj: tQ, 

mi^BBiyV ^>^S«3 9 i:(7:»Rfi*9^^-^®;^^Il]8c7)J: 9 
{z.^^iBfj:i^mt^j:^^o{z[^X\.-^o 

[0 0 8 31 ±mcD^o^j:m3fS.mT.^(omrf'm^it. 

ms (b) {c^-rP£'9^t?-ti:Xg^tT9o Ccolfi*9^^ 
-^X^TIi. mi^SS^y<hf^m<7)^;^->'iiAX^ (di 

(e) #BS) ^gTt^^SB^aC^y =^>S«3 9 60C/y :n> 

^fi:ii4 0^. ym7i<.mm^m^^fzit^^^y'^>'^'^^ 

3 4 :S:0^?^^ i; [i =3 ^SSSI 3 7 WJcoffiic t,a7Kffc;^sQ:S^ 

[0 0 8 4] 7X^^x\ ms (c) ic.^-rt«jgsxg^. 11 
immmi^^'^-f^mmum {m2 (g) ^^iwittic 

rro ^ ti^X-^X. W^^Bi^V =^i^mm3 9 

Am 4 lizx^mf^^^^iKmrnm^^'^^xmrn-r^t 
mz^ mm^titzm'r^^Bi^v :=^>'mm3 9 a ±{z±cfz 



^(c/t;i:T3l?TL. ztiicx^. m'^uBi^V ^:^m^3 

9±{c>-y ^>'mitm3 2^^Lxw^^B'y'j ^^-mm 
3 9 a^mm^thfzmmcoso i m'^^mfS.-t^o 
[0 0 8 5] -(D^at. mm^imm.mtmm(omm 

Xg ((12 (h) RXim3 (i) - (k) ^^^T 

-r^zticx^. m9{zfr^i-xo^j:mmmm<Dmmm:i^ 

2' . (-';^c^^lfP^if?-^4' x^-t) . ^icoH^m 

1^ (-*-«t7);^^f?-^8' ^i-^i^x^-t) . m2(Dm'^ 

[0 0 8 6] :L<DXo{zmi&i.fzm4mmmicxoxi:> 
^immmtmm(Dm^^m-t^hcox^^ . m^. 
mmm^^x^i^. ^^mmi^2' <D±m^^Wi^^Bi^'j 
{zx^wm^H^^t{:iK^:^^^h. ^(Dmmmi^2' <d 

^t^:itX^. ±>^lht}^^^(Di^m^j:\^±i^^^X^ 

[0 0 8 7] (^5 comm(Dmm) m i o izn^ :$:mm 

m^^i^^^tix^^ . JL^T:l-^^i-ov^TB^Jte^l*^s 

[0 0 8 8] :i<Dms-Mmmx{^. w^^b^-^u ^>mm 
3 lizM-r^bmif^mjim mi (a) mm) . ^2^ 
juxg (mi (b) #88) . mujLU mi (c) # 
m) . m3f&miiu mi (a) mm) mi'^^m 

[0089] mo (a) fc^-r-r ^>'?i Axgr-ii. 
m'^^Bi^v ^>mm3 1 1 itmm^mMi^fzWf^^Bi^ V 

>'®^{l::J^4 0^. ^g^{[::^L< fiCVD?i/^i:''{cJ: 19^^ 
/cfiSif: («^d;tfi\ 0. lA/meS) 

97;thUv^^h5 1 (*:^0^T'V>9 h^Clti^) 

Witf* 2 off ^ ^ffiic^rr^ L tzm ^ ag) ^ r-J^Ai-^ 
r f9^;=f>'?iAg4 i" ^?f^i75c-r5o 
[0 0 9 0] z<Dm^. h uc/;^ h 5 1 

P^%^.±. '1'^>aA^4 1 " fi. ^1^:7::*- h Uv^^ h 5 

1 tMJt\^rzmmxxm't^:^tizfj:^/)K ^(D^aM 
i^(75ff^:K (o^t?. 7;f hi/>^;^ H 5 1 ^of^t^t) fi. ^ 

S;g0^0'>y V51g3 9{Cjol^T. a^i^&^]tC^tS]it($2. 
|g 1 (Om'^MmS. 9 . ^2 COd^rn^^ 10. IK® 
t^Stti^a^ 1 2 . 13. 14. 1 5 i:/^^ffi^l^^c0^1^ 

[0 0 9 1] y :t h h 5 I ^m^L 

tzikmx\ mio (b) tc.T^-r&£'9'&:j9-ttx^^3iffi- 
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^t>^T.m m2 (f) #BS) tm:^^^^mm(o^m^ 

-60 

[0092] [nio (c) iz^^'tmmT.mvit. m'^^B 

S3 9^^ :t>rlAm4 1" icj: i^ff^^^^^i^cPfe^ffl 
iSa5^TtiM-r5 J: m^e^sv/ y ^ 3 1 

iijcv-y =3>'^fbil3 2^^M^T^^gifB'>y ^>mfin3 

rco^-g-icfi. ^^J^B^BV-y =:i>'Sffi3 9i::io{t^-r 
:=f>?iA^4 1" <7)^«mi^(::»f6L/'-gi5:^{cov^T 

(i. ;t^y '>y ^^v-^wsf 3 8 ^co^'&t^^^i^fl^f^^tt-r^^ 
mmmi^2. mi(DmmmmsRv'9 ^ m2(Dm'^mm 

1 o:35:t/l K m^^SftBSCl 2. 13. 14, 15^® 

'^-t^m^<^~> 4 2 ([12 (h) mm) tm^(om^< 

[0 0 9 31 ^(Om^i-^. HI 10 (d) {C^-Ti^i-. 

±te^g^^^->'4 2' {;i>?ti^L/!:gi5^(/)^y c/y ^r^-M 

[0 0 9 4] zcomMJiuxit. mimmm\^i:5ii-^m 
3 (i) - (k) tmm<DT.m^no :^t{cx^ . 

3 9 a" ±{c±ctzxmmj^xfW-^M^m^mmicx 

>^y ::i>^fl::Si4 3^^iiL/ct^;Sg{C^^V^T^TX.^^^ 

[0 0 9 5] r^oj: 9^^tI/iSc^ L/--^^J£F'J(cJttt(i\ 
^ 1 mmm(DX o tc. ht:g^&^BIil:;!^^:^#v^^^gE^B'>y ^ 
>^lfll3 9 a {C>?f UX h U>^::i^:y5">^""^tT9XS. 

[0 0 9 6] i%^(nUW.m^m m\ HCii. 
<r^m 6 HJ^^iJic J: 5 ^^(«DiiSir >-^^(DMi^XgW7:l^ 

[ 0 0 9 7 ] z.oym^Wi^mX\%. ¥f-^HH^> y ^ ^Sig 
3 KC^i-^^mSlX^ ([HI (a) #.BS) , 1^2^ 
iiXS ([11 (b) #RS) , P^PXS (111 (c) # 
BS) , ^3^fliXg (d 1 (d) #BS) Igl^j^^iJ 



[0 0 9 8] Xteig 3 fiScJ^X^(7)3ltTmi-(i. HI 1 1 
(a) m^^^->4 2 ((12 (h) # 

,0S) <i:/^6?Si^. 0^0. *SJl6^tc^«it^2. Hi CO 

[§:£m^^^8. 9. %2(nwi'^nM \ 0. 11. m^i^aii 

35 12. 13. 14. \ ^ tfS:^W7f\^X^<J:>m:^\Z.nti, 
\^fz.W:^^(Dyf^') v-y ='>'1K3 8 ^ K^^^ :y J: 
i9(^^LTQI]a5 3 8 a ^^l^-t ^TM^Vx 0 . 
[0 0 9 9 ] ro^tc{i. H 1 1 (b) fc^i-I£t:)'g-;b 
itX^^tr^ ^COXSTMi. Hl^5£0iJ(C 
jott'5'<:?i->aAX^ (Hi (e) #98) ^mz.Wi^^B 
vy ::i>Sffi3 1 LT. fB]^ 1 ^;&S0-'JtC^D{t5I£ 

19 -g-t^-ii-X^ ([12 (f) #HS) 

^Jgtrr<lr{Cj;(9. ^H^HV/y =^VS«3 9^^^gB^0'> 

y ::3>'SS3 UllJ(7);J<y v^y nV-^IiS 8(C|£<9^:biJ: 

[0 1 0 0] [11 1 (c) t^^i-f*jffllx^-Cfi. ¥^0^0 
v-y ::3>'SS3 1^0^ 3 9(D-^m\^nv.xw.\%M^^\ 

<h[^=m(?^f^.^^^5Si-^^t-<toT. ^ISa^C-'y ^tV-S 
;E3 9 ^^:^>j4Ag4 1 J: (9 ff^/^J^ 

as^i'-eiijgt-r^c^icj: <9. **SB^0i/y vs«3 1 X 

{;L>-y ^^^m\:M3 2 ^:^^LT¥^0^BV'y =:i V5tfl^3 9 

^^$Blv^y ^>S1S3 9{C^ott^[K]a5 3 
8 a tcmL/-i^5^t::ov>Tfi. ^y e/y =i>'»Sl3 8 
^IiJ^ffi-g-^ttTV^/^l/^fca^SI^^^B^i/y =^>Sffi3 9 

y =3 V^f 3 9a'' 2.^1 C0[§^m 

i§ 8 :s:u^ 9 . H 2 coa^mis 1 0 ru 1 1 . mtimmas 

12. 13. 14. 1 5 ^iij^^5ft/'-°^">4 2' if^ 
/i:i6<D^SgB^s>^y =^>"Mf 3 9 a {C^LT y >ffitS:/^i:' 

[0 10 1] z.<Dm^\±. lll^^SF•J{c:^^it5S?f^xs 

([13 (i) - (k) ) ^[111t(7)Xg^ff 9 ^cttcj: 

Wii(cJ:^5[^^^^a<^yt^t:t-5^£^'M7)^^b5^J'&^^^i. ^ 

CD^W^^XS^. [13 (i) {C.i^i-Xg^. o^t^fWj 

[0 10 2] z,(nx,ofmi^hv.fz.i^nmm\:Lx.^x 

'b. i:t:^&^fl^lf:7i^;k:#i^mT^B^B->y =i>^M3 9 a {:i>rj- 
LT [- U>'^:ii:y^>'^^fT9X^. ^^'OfJxm'^nf^if^ 

[0103] (B 7 cOHSEcOff^fig) m 1 2 tdli. 
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[0104] [1112 (a) RV^ ( b ) (C.t^-TS 1 /«SIX 
iE^>'^^->' 19-2 2RXITWmm2 3 t/^5?I*S€r 

x^m<^j:^rz$^^n3 2 a^mf&-r^ mi 2 (a) 

irlc J: (9 ^m+tSlflll 7 0/::i6(7:)^y v-i; :=^>»m3 3 
^^J3fLf-^{C. =:i>'^ft;Sl3 2^x h L/z 

Vfe^^c^^'t^ J: "9 Tjfy v-y :=i>'J^3 3{^^^^^^Ai- 
5 (HI 2 (b) ^m) o 

[0105] [g]i2 (c) {Z7f:-tm2f$.mi:mx-it. y 

v^ft:^3 4Rv^i^v ^>mitm3 5 ^fiKH-r^o 
[0106] [112 (d) tc^i-Pfi p xs-eti. iyV ^ 
>mitm3 5Rxfiyu =^'^^itm3 Acommm^Mi. 

t\^X^. T>tf—U3 a ^3 d . 8 a ~ 1 5 a (7)?f^^ 

mmcmQ^3 6i:mf$.'r^o mi 2 (e) t^.i^-r^s 

^C7>;1f y >-y n^^If 3 T^t/v-y ^iV®^ 
fkSi 3 4 X{:il£ fr) -g-^-tt-ffiiT^AK y y 3 8 
iiL. »9¥±Bfb-r6o micj:t9. >l^yi^ 

y :=i>'»fll3 7fi. Sute^mti^iSll 7(7:)/c4?^CO^y 

y zi>'?^Hi3 3{c>EtLT§8pgfi3 6 ^fflcrmm&^ics 

[0 10 7] rc7)^{c(i. m 1 IIJ£^'j^f^1^'7)^;^>a 
AXg mi (e) #0S) ^ ^£ (9 -^;b-^txa ([12 

(f) #68) ^ fjgtx^ m2 (g) #98) ^ mmT^m 
m2 (h) :^t/[i3 (i) - (k) #98) ^mn-r^ 

[0 108] (^C0tec0^5gc7)ff$flg) f^. ^^P^IiXtd 

/u-r^'^jU) , s i C (j^{h:v/y =J» . S i G e iiy 
[0 10 9] -<-xS<gl i: LT{i. ^^Sa^BV-y ^ ^-S 

1^3 llclilb-f. {tii(;:>4^igf$S«^iMlffe^'tt^^-r5 



iti^v :=^>'m{tm3 2) ^mm^Mf&'thT.u^rfOi^^ 

[Olio] m2mmmxi^. mmT.m^mfzm'i^^Biy 
v^>mm39 (^^ga^Bv^y =^>s?ss3 9 a' ) <Dmm 

[0 111] ^3^5£W-Cfl. I£^^t^itXgcO^?TRtj 
(C^^H^BV-y ::3^^Sffi3 9CO^®(Ciiie^=5f v^-^/l-fiKS 
{cJ:^*^B^B>^y 5 O^ff^/Tfei-^lt^^ 

ffj^ LTtt^^JCTIfi D ^t)^Xg^t/f<igtXg^lfi*^ 
trU. Cco^tc^^^^tT9r<h(::J:<9. ^^B^BV-y::^ 
>S^3 iffltcI£t9'g^$ttfrtfeS^or^/i-:7y^g^!§ 

[0 112] ^»gi(^^^^^:tJP3t^ir>-y-(7)K3g*r&(;i 
[il®(7)S^/^mp^] 

[Hi] :$imM(Dmimmm{cx^mmjim^m^^iz 
ff^'rmmm^(D i 

[(12] [5l^itX^^m^&^{C^^WS[1^^7)2 
[113] [W]KitX^^}t^KltC^-t-[|Ff®[l-^(7:^3 
[[14] ^a^^J[]Pig^ir>'-y-£7)^giS(^)^SIl 
[[15] [14 4^ov-V^icfp^of-[grS(l 
[[16] *^0^c7>m2l|]|£^iJ{cJ:^MitXS^}t5tW(:: 
^-r[ST®[l 

[[17] *^0^co|g3^*£W{^i:^KitXS^m3^6^(c 
7r:-rW®[l 

[[18] *^P^com4^j^^iJicJ:5K3tXg^fI^6^(c 

[[19] ^?gf$^ai^^tir>-y-<;)S;$:«it^^T^-r»®[l 
[[110] *;^P^(7)^5||j^^ij{cJ:5^i^Xg^m^&^ 

i^iTj^-ri^Diii 

[dill :$:^P^tom6^S£^<jtcJ:5®fitXg*M^6^ 
[[112] *:^0^com7K-ffi^fJlcJ:6MitXS^m^&^ 
[f^^colft0^] 

1 ii-<-;=^S1^. 2. 2' 3a-3dlir 
>';^-a5. 7 a. 7 b (i^ftS^^. 8. 8' . 9(11^1 
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(Dm'^M^. 8a. 9a{tr>'^—^. 10. 10' . 

1 6{trmmmmmm. 1 7(i^mtt?Wfl^. i s{t± 

!i (mm^mm) .32a (ii^^^i. 3 3 !j v- 1; =^ 
v-^fli im 1 c^^m^^^si) . 3 4 (iv^ li ^ ^-mtrn 



(l|2<7)iSm^ffl»BI) . 3 8a(iDIigP. 3 9 (i^fge^B 

y =^ i^mi^mm) .39a. 39a'. 39 

a " y ^ 4 K 4 1' . 4 1 

^>^aA®. 4 2{ift/^^->. 4 9. 5 0i±m'^^Biy 
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